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1. Introduction

» Our primary goal is to study the wind-driven surface circulation
of the Southern Ocean as rendered by drifter data. Using altimeter
data helps distinguish the surface circulation driven by local wind forcing
from the large-scale and mesoscale pressure-driven geostrophic circulation.

» Spectral analysis

For a vector time series U, the normalized
spectrum is:

S(v*) = <fn’r> v,
where ~ designates the Fourier transform, * Ya”‘g‘ﬁ,ﬁ'ﬁéﬂww
the complex conjugate and (-) the ensemble
average. v, =1/40 cpd is the frequency
resolution for this study.
» For the Southern Hemisphere positive
frequencies correspond to anticyclonic mo-
tions and negative frequencies to cyclonic
motions. The two types of motions add and
form an ellipse in each frequency band.
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» The drifter velocity can be decomposed into a geostrophic and an
ageostrophic component:
Udrifter = Ugeostrophic + Uageostrophic + Noise
= Ugeostrophic + Uekman + Uwind-slip + Noise

» We examine the importance of the geostrophic and ageostrophic compo-
nents as a function of frequency.

2. Data and Methods

» 10,431 40-day time series of drifter position and velocity were obtained
from a total of 875 drifter trajectories collected over a 13 year period as
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part of the WOCE Surface Velocity Program. Time series overlap by The Rotary Coefficient

20-days. These segments were binned in 2° latitude bands. The individual > TS RE LRSS S(vt) — S(v7)

trajectories (a) and the distribution (b) of the segments’ mean latitude are 1200 ———1—1 TS S50

plotted. represents the partition of power between anticyclonic (+) and cyclonic (-) motions.

» Merged T/P-ERS maps of sea level anomalies from AVISO at 7-day
intervals are used to derive geostrophic current anomalies at the surface. A
mean sea level from hydrography [Gouretski and Jancke, 1998] and hence
a mean sea surface geostrophic velocity is added. Geostrophic velocities
were interpolated in time and space at each drifter location.
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» Cross-Spectral analysis

The coherence squared +* and the coherence phase y between two vector time series
U, and U, are:
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» ECMWEF 10-m wind fields at 6-hour intervals are used to derive wind stress latitude Our convention is such that a positive phase means that U, is to the left of U..
at the ocean surface [Smith, 1980]. The wind stress is interpolated in time
and space at the drifter locations.

3. Spectral comparison 4. The geostrophic component
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» Ageostrophic velocities are estimated by subtracting geostrophic veloci-
ties from drifter velocities.

Pt = X(*) = arctan
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5. The ageostrophic Component In order to estimate the wind-driven Ekman-type velocities 6 COnCIUSIonS

from drifter observations we conducted cross-spectral anal-

7* (Uageostrophic: 7) X (Uageostrophic: 7) yses first between the drifter velocity and wind stress and
pe”ad (days) Period (days) second between the ageostrophic velocity and the wind ) . " .
10 stress. » We showed (section 4) that geostrophic velocities from altimetry
- 7% » The coherence squared and coherence phase between explain about 60% of the drifter velocity variance in the Southern
04 5 the ageostrophic velocity and the wind stress are shown. Gray Ocean.
s 3 , areas correspond to non statistically significant coherence
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uz§ @ ° £ 4 » We showed (section 5) that when a geostrophic velocity is
b2 s » The highest * values are found for frequencies between subtracted from the drifter velocity, an ageostrophic velocity is
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